
9.2 Assignment: Translations

1. Is the shape a translation? Explain why or why 
not. (Example 1)

2. Draw the translation of the figure along the given vector. (Example 2)

Each frame of a 
computer-animated 
feature represents   1 __ 24   
of a second of film.
Source: www.pixar.com

Animation

Multi-Step Copy each figure and the translation vector. Draw the translation of 
the figure along the given vector.

 15.

! v  

   16. 
! w 

Translate the figure with the given vertices along the given vector.

 17. P (-1, 2) , Q (1, -1) , R (3, 1) , S (2, 3) ; 〈-3, 0〉

 18. A (1, 3) , B (-1, 2) , C (2, 1) , D (4, 2) ; 〈-3, -3〉

 19. D (0, 15) , E (-10, 5) , F (10, -5) ; 〈5, -20〉

20. Animation An animator draws the ladybug shown and then  y 

x 0 –5 

–5 

translates it along the vector 〈1, 1〉, followed by a translation 
of the new image along the vector 〈2, 2〉, followed by a 
translation of the second image along the vector 〈3, 3〉.

 a. Sketch the ladybug’s final position.

 b. What single vector moves the ladybug from its starting 
position to its final position?

Draw the translation of the graph of each function along the given vector.

 21. 〈3, 0〉   22. 〈-1, -1〉
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 23. Probability The point P (3, 2)  is translated along one of the following four vectors 
chosen at random: 〈-3, 0〉, 〈-1, -4〉, 〈3, -2〉, and 〈2, 3〉. Find the probability of 
each of the following.

 a. The image of P is in the fourth quadrant.

 b. The image of P is on an axis.

 c. The image of P is at the origin.

 24. The figure shows one hole of a miniature golf course  

2 4 6 
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T H 
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C 
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0 

and the path of a ball from the tee T to the hole H.

 a. What translation vector represents the path of 
the ball from T to   

−−
 DC ?

 b. What translation vector represents the path of 
the ball from   

−−
 DC  to H?

 c. Show that the sum of these vectors is equal to the 
vector that represents the straight path from T to H.
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3.Translate A (1, 3) , B (-1, 2) , C (2, 1) ,
D (4, 2) along −3,3 . (Example 3)

4. Animation. An animator draws the 
ladybug shown and then translates it 
along the vector 1,1) , followed by a 
translation of the new image along the 
vector 2,2 , followed by a 
translation of the 
second image along 
the vector 3,3 . 
(Example 4)

 a. Sketch the 
ladybug’s final 
position. 
 b. What single vector moves the ladybug from its starting 
position to its final position?

4.Draw the graph of the function with a translation −1,1 . 

Name: ______________________  Block:_____  Date: _________ 

Homework Help Online
Parent Resources OnlineExercisesExercises

GUIDED PRACTICE
SEE  EXAMPLE  1  Tell whether each transformation appears to be a translation.

 1.  2. 

 3.    4. 

SEE  EXAMPLE  2  Multi-Step Copy each figure and the translation vector. Draw the translation of 
the figure along the given vector.

 5.

! u  

 6. 
! v  

SEE  EXAMPLE  3  Translate the figure with the given vertices along the given vector.

 7. A (-4, -4) , B (-2, -3) , C (-1, 3) ; 〈5, 0〉

 8. R (-3, 1) , S (-2, 3) , T (2, 3) , U (3, 1) ; 〈0, -4〉

 9. J (-2, 2) , K (-1, 2) , L (-1, -2) , M (-3, -1) ; 〈3, 2〉

SEE  EXAMPLE  4  10. Art The Zulu people of southern Africa are known for 
their beadwork. To create a typical Zulu pattern, 
translate the polygon with vertices  (1, 5) , 
(2, 3) ,  (1, 1) , and  (0, 3)  along the 
vector 〈0, -4〉. Translate the image 
along the same vector. Repeat to generate 
a pattern. What are the vertices of the 
fourth polygon in the pattern?

PRACTICE AND PROBLEM SOLVING

 For See
 Exercises Example

 11–14 1
 15–16 2
 17–19 3
 20 4

Independent Practice  Tell whether each transformation appears to be a translation.

 11.    12. 
  

 13. 14. 
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See Extra Practice for 
more Skills Practice and 
Applications Practice 
exercises.

Extra Practice
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Each frame of a 
computer-animated 
feature represents   1 __ 24   
of a second of film.
Source: www.pixar.com

Animation

Multi-Step Copy each figure and the translation vector. Draw the translation of 
the figure along the given vector.

 15.

! v  

   16. 
! w 

Translate the figure with the given vertices along the given vector.

 17. P (-1, 2) , Q (1, -1) , R (3, 1) , S (2, 3) ; 〈-3, 0〉

 18. A (1, 3) , B (-1, 2) , C (2, 1) , D (4, 2) ; 〈-3, -3〉

 19. D (0, 15) , E (-10, 5) , F (10, -5) ; 〈5, -20〉

20. Animation An animator draws the ladybug shown and then  y 

x 0 –5 

–5 

translates it along the vector 〈1, 1〉, followed by a translation 
of the new image along the vector 〈2, 2〉, followed by a 
translation of the second image along the vector 〈3, 3〉.

 a. Sketch the ladybug’s final position.

 b. What single vector moves the ladybug from its starting 
position to its final position?

Draw the translation of the graph of each function along the given vector.

 21. 〈3, 0〉   22. 〈-1, -1〉
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 23. Probability The point P (3, 2)  is translated along one of the following four vectors 
chosen at random: 〈-3, 0〉, 〈-1, -4〉, 〈3, -2〉, and 〈2, 3〉. Find the probability of 
each of the following.

 a. The image of P is in the fourth quadrant.

 b. The image of P is on an axis.

 c. The image of P is at the origin.

 24. The figure shows one hole of a miniature golf course  

2 4 6 
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6 
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T H 
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C 
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y 

0 

and the path of a ball from the tee T to the hole H.

 a. What translation vector represents the path of 
the ball from T to   

−−
 DC ?

 b. What translation vector represents the path of 
the ball from   

−−
 DC  to H?

 c. Show that the sum of these vectors is equal to the 
vector that represents the straight path from T to H.
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Each frame of a 
computer-animated 
feature represents   1 __ 24   
of a second of film.
Source: www.pixar.com

Animation

Multi-Step Copy each figure and the translation vector. Draw the translation of 
the figure along the given vector.

 15.

! v  

   16. 
! w 

Translate the figure with the given vertices along the given vector.

 17. P (-1, 2) , Q (1, -1) , R (3, 1) , S (2, 3) ; 〈-3, 0〉

 18. A (1, 3) , B (-1, 2) , C (2, 1) , D (4, 2) ; 〈-3, -3〉

 19. D (0, 15) , E (-10, 5) , F (10, -5) ; 〈5, -20〉

20. Animation An animator draws the ladybug shown and then  y 

x 0 –5 

–5 

translates it along the vector 〈1, 1〉, followed by a translation 
of the new image along the vector 〈2, 2〉, followed by a 
translation of the second image along the vector 〈3, 3〉.

 a. Sketch the ladybug’s final position.

 b. What single vector moves the ladybug from its starting 
position to its final position?

Draw the translation of the graph of each function along the given vector.

 21. 〈3, 0〉   22. 〈-1, -1〉
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 23. Probability The point P (3, 2)  is translated along one of the following four vectors 
chosen at random: 〈-3, 0〉, 〈-1, -4〉, 〈3, -2〉, and 〈2, 3〉. Find the probability of 
each of the following.

 a. The image of P is in the fourth quadrant.

 b. The image of P is on an axis.

 c. The image of P is at the origin.

 24. The figure shows one hole of a miniature golf course  

2 4 6 
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T H 
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0 

and the path of a ball from the tee T to the hole H.

 a. What translation vector represents the path of 
the ball from T to   

−−
 DC ?

 b. What translation vector represents the path of 
the ball from   

−−
 DC  to H?

 c. Show that the sum of these vectors is equal to the 
vector that represents the straight path from T to H.
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Each frame of a 
computer-animated 
feature represents   1 __ 24   
of a second of film.
Source: www.pixar.com

Animation

Multi-Step Copy each figure and the translation vector. Draw the translation of 
the figure along the given vector.

 15.

! v  

   16. 
! w 

Translate the figure with the given vertices along the given vector.

 17. P (-1, 2) , Q (1, -1) , R (3, 1) , S (2, 3) ; 〈-3, 0〉

 18. A (1, 3) , B (-1, 2) , C (2, 1) , D (4, 2) ; 〈-3, -3〉

 19. D (0, 15) , E (-10, 5) , F (10, -5) ; 〈5, -20〉

20. Animation An animator draws the ladybug shown and then  y 

x 0 –5 

–5 

translates it along the vector 〈1, 1〉, followed by a translation 
of the new image along the vector 〈2, 2〉, followed by a 
translation of the second image along the vector 〈3, 3〉.

 a. Sketch the ladybug’s final position.

 b. What single vector moves the ladybug from its starting 
position to its final position?

Draw the translation of the graph of each function along the given vector.

 21. 〈3, 0〉   22. 〈-1, -1〉
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 23. Probability The point P (3, 2)  is translated along one of the following four vectors 
chosen at random: 〈-3, 0〉, 〈-1, -4〉, 〈3, -2〉, and 〈2, 3〉. Find the probability of 
each of the following.

 a. The image of P is in the fourth quadrant.

 b. The image of P is on an axis.

 c. The image of P is at the origin.

 24. The figure shows one hole of a miniature golf course  

2 4 6 
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and the path of a ball from the tee T to the hole H.

 a. What translation vector represents the path of 
the ball from T to   

−−
 DC ?

 b. What translation vector represents the path of 
the ball from   

−−
 DC  to H?

 c. Show that the sum of these vectors is equal to the 
vector that represents the straight path from T to H.
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5. The figure shows one hole of a miniature golf course  
and the path of a ball from the tee T to the hole H.

a) What translation vector represents the path of 
the ball from T to DC ?

b) What translation vector represents the path of the ball from DC  
to H?

c) Show that the sum of these vectors is equal to the vector that represents the 
straight path from T to H. 

6.Critical Thinking. The points of a plane are  translated along 
the given vector  AB

 
. Do any points remain fixed under this 

transformation? That is, are there any points for which the 
image coincides with the preimage? Explain.

7.Write About It. Point P is translated along the vector a,b . Explain how 
to find the distance between point P and its image.

Name: ______________________  Block:_____  Date: _________ 

Each frame of a 
computer-animated 
feature represents   1 __ 24   
of a second of film.
Source: www.pixar.com

Animation

Multi-Step Copy each figure and the translation vector. Draw the translation of 
the figure along the given vector.

 15.

! v  

   16. 
! w 

Translate the figure with the given vertices along the given vector.

 17. P (-1, 2) , Q (1, -1) , R (3, 1) , S (2, 3) ; 〈-3, 0〉

 18. A (1, 3) , B (-1, 2) , C (2, 1) , D (4, 2) ; 〈-3, -3〉

 19. D (0, 15) , E (-10, 5) , F (10, -5) ; 〈5, -20〉

20. Animation An animator draws the ladybug shown and then  y 

x 0 –5 

–5 

translates it along the vector 〈1, 1〉, followed by a translation 
of the new image along the vector 〈2, 2〉, followed by a 
translation of the second image along the vector 〈3, 3〉.

 a. Sketch the ladybug’s final position.

 b. What single vector moves the ladybug from its starting 
position to its final position?

Draw the translation of the graph of each function along the given vector.

 21. 〈3, 0〉   22. 〈-1, -1〉
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 23. Probability The point P (3, 2)  is translated along one of the following four vectors 
chosen at random: 〈-3, 0〉, 〈-1, -4〉, 〈3, -2〉, and 〈2, 3〉. Find the probability of 
each of the following.

 a. The image of P is in the fourth quadrant.

 b. The image of P is on an axis.

 c. The image of P is at the origin.

 24. The figure shows one hole of a miniature golf course  
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and the path of a ball from the tee T to the hole H.

 a. What translation vector represents the path of 
the ball from T to   

−−
 DC ?

 b. What translation vector represents the path of 
the ball from   

−−
 DC  to H?

 c. Show that the sum of these vectors is equal to the 
vector that represents the straight path from T to H.
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Each figure shows a preimage (blue) and its image (red) under a translation. 
Copy the figure and draw the vector along which the polygon is translated.

 25.    26. 

 27. Critical Thinking The points of a plane are  
B A translated along the given vector  

 
 " AB  . Do any points 

remain fixed under this transformation? That is, 
are there any points for which the image coincides 
with the preimage? Explain.

 28. Carpentry Carpenters use a tool called 
adjustable parallels to set up level work areas 
and to draw parallel lines. Describe how 
a carpenter could use this tool to translate 
a given point along a given vector. What 
additional tools, if any, would be needed?

Find the vector associated with each translation.  

4 2 -4 -2 

-4 

-2 

2 

4 
y 

x 

A 

E D 

C 

B 

0 

Then use arrow notation to describe the mapping 
of the preimage to the image.

 29. the translation that maps point A to point B

 30. the translation that maps point B to point A

 31. the translation that maps point C to point D

 32. the translation that maps point E to point B

 33. the translation that maps point C to the origin

 34. Multi-Step The rectangle shown is translated  

3 in. 

8 in. 

two-thirds of the way along one of its diagonals. 
Find the area of the region where the rectangle 
and its image overlap.

 35. Write About It Point P is translated along the vector 〈a, b〉. 
Explain how to find the distance between point P and its image.

 Construction Use the construction of a line parallel to a given  A′ 

A 
line through a given point and the construction of a segment 
congruent to a given segment to construct the translation 
of each figure along a vector.

 36. a point 37. a segment 38. a triangle

 39. What is the image of P (1, 3)  when it is translated along the vector 〈-3, 5〉?
  (-2, 8)    (0, 6)    (1, 3)    (0, 4) 

 40. After a translation, the image of A (-6, -2)  is B (-4, -4) . What is the image of 
the point  (3, -1)  after this translation?

  (-5, 1)    (5, -3)    (5, 1)    (-5, -3) 
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Each figure shows a preimage (blue) and its image (red) under a translation. 
Copy the figure and draw the vector along which the polygon is translated.

 25.    26. 

 27. Critical Thinking The points of a plane are  
B A translated along the given vector  

 
 " AB  . Do any points 

remain fixed under this transformation? That is, 
are there any points for which the image coincides 
with the preimage? Explain.

 28. Carpentry Carpenters use a tool called 
adjustable parallels to set up level work areas 
and to draw parallel lines. Describe how 
a carpenter could use this tool to translate 
a given point along a given vector. What 
additional tools, if any, would be needed?

Find the vector associated with each translation.  
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E D 
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Then use arrow notation to describe the mapping 
of the preimage to the image.

 29. the translation that maps point A to point B

 30. the translation that maps point B to point A

 31. the translation that maps point C to point D

 32. the translation that maps point E to point B

 33. the translation that maps point C to the origin

 34. Multi-Step The rectangle shown is translated  

3 in. 

8 in. 

two-thirds of the way along one of its diagonals. 
Find the area of the region where the rectangle 
and its image overlap.

 35. Write About It Point P is translated along the vector 〈a, b〉. 
Explain how to find the distance between point P and its image.

 Construction Use the construction of a line parallel to a given  A′ 

A 
line through a given point and the construction of a segment 
congruent to a given segment to construct the translation 
of each figure along a vector.

 36. a point 37. a segment 38. a triangle

 39. What is the image of P (1, 3)  when it is translated along the vector 〈-3, 5〉?
  (-2, 8)    (0, 6)    (1, 3)    (0, 4) 

 40. After a translation, the image of A (-6, -2)  is B (-4, -4) . What is the image of 
the point  (3, -1)  after this translation?

  (-5, 1)    (5, -3)    (5, 1)    (-5, -3) 
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8. The point M (1, 2)  is translated along a vector that is parallel to the line
y = 2x + 4. The translation vector has magnitude  5 . What are the 
possible images of point M?

9. A cube has edges of length 2 cm. Point P is translated  
along  

 
u

, v

, & w


as shown.
a) Describe a single translation vector that maps point P to point Q.

b)Find the magnitude of this vector to the nearest hundredth.

10. Probability. The point P (3, 2)  is translated along one of the 
following four vectors chosen at random: −3,0 , −1,−4 , 3,−2 , and 
2,3 . Find the probability of each of the following. 

 a. The image of P is in the fourth quadrant. 

 b. The image of P is on an axis. 

 c. The image of P is at the origin.

Name: ______________________  Block:_____  Date: _________ 
 41. Which vector translates point Q to point P? 

2 4 

2 

4 

Q 

P 
y 

x 
0 

 〈-2, -4〉  〈-2, 4〉
 〈4, -2〉  〈2, -4〉

CHALLENGE AND EXTEND
 42. The point M (1, 2)  is translated along a vector that is parallel to the line y = 2x + 4. 

The translation vector has magnitude   √ $ 5  . What are the possible images of point M?

 43. A cube has edges of length 2 cm. Point P is translated  Q 

P 

! v  

! u  

! w  
along  

  
 % u  ,  

  
 % v  , and   

  
 % w   as shown.

 a. Describe a single translation vector that maps 
point P to point Q.

 b. Find the magnitude of this vector to the nearest 
hundredth.

 44. Prove that the translation image of a segment is congruent  

B′ 

A′ 
A 

B 

to the preimage.
Given:   

−−−
 A'B'  is the translation image of   

−− AB .
Prove:   −− AB  '   

−−−
 A'B' 

(Hint: Draw auxiliary lines   
−−−

 AA'  and   
−−−

 BB' . 
What can you conclude about   

−−−
 AA'  and   

−−−
 BB' ?)

Once you have proved that the translation image of a segment is congruent to the 
preimage, how could you prove the following? Write a plan for each proof.

 45. If   
−−−

 A'B'  is a translation of   
−− AB , then AB = A'B'.

 46. If ∠A'B'C' is a translation of ∠ABC, then m∠ABC = m∠A'B'C'. 

 47. The translation )A'B'C' is congruent to the preimage )ABC.

 48. If point C is between points A and B, then the translation C' is between A' and B'.

 49. If points A, B, and C are collinear, then the translations A', B', and C' are collinear.
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A vector in the form a,b is called a component vector. Vectors can 
also be written as polar vectors in the form r,d° where r is the 
magnitude of the vector and d is the measure of the angle the vector 
makes with the positive x-axis. Angles are measured from 0° to 360° 
in a counterclockwise direction. Rewrite each component vector as a 
polar vector. Round to the nearest tenth if necessary. 

11.〈−6, −1〉   12. 〈0, −2〉

Find the x- and y-coordinates of each given point after a translation 
along the  given polar vector. Round to the nearest tenth if necessary. 

13. (–3, –11); 〈8, 90°〉   14. (4, 0); 〈2.5, 230°〉

15.A translation has the effect of moving every point the same 
distance in the same direction. The notation T h,k( ) a,b( )  means the 
image of (a, b) under a translation of h units in the x direction and k 
units in the y direction. Find the image of T −1,−5( ) 6,2( ) . 

Name: ______________________  Block:_____  Date: _________ 


